Fractionation of thylakoid membranes from Porphyridium purpureum using the detergent N-lauryl-β-iminodipropionate : A study on the chlorophyll-protein and pigment composition of the membrane-intrinsic antenna complexes of a red alga.
Two green fractions, thought to represent the chlorophyll-antennae of photosystems I (PSI) and II (PSII), were isolated from the red alga Porphyridium purpureum by solubilisation of the thylakoid membranes using the detergent N-lauryl-ß-iminodipropionate and subsequent sucrose-density-gradient centrifugation. No release of pigments from the pigment-protein complexes was detected during isolation. The fractions were analyzed with respect to their chlorophyll-protein pattern, spectral properties and pigment composition. The supposed PSII antenna fraction contained both the major carotenoids of P. purpureum, β-carotene and zeaxanthin, and showed a long-wavelength absorption maximum at 672 nm and a low-temperature fluorescence maximum at 692-694 nm. Polypeptides of this fraction cross-reacted with antibodies raised against the PSII polypeptides D1, CP43 and CP47 from higher plants. The PSI fraction could perform P-700 photooxidation and showed a long-wavelength absorbance maximum at 679 nm and a low-temperature fluorescence maximum at 718 nm. It contained β-carotene as the only carotenoid. The fluorescence excitation spectrum of the fraction and measurements of the photochemical activity of a thylakoid preparation excited with light that is preferentially absorbed either by chlorophyll (433 nm) or by carotenoids (495 nm) indicate that β-carotene serves as a very efficient antenna-pigment in PSI. In contrast, only a small amount of energy transfer from the carotenoids to chlorophyll could be observed with the supposed PSII fraction.